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Object. The authors report on their experience with laparoscopy-guided implantation of a peritoneal catheter in ventriculoperitoneal shunt placement procedures in adults.
Methods. In performing the conventional method of shunt placement in 2001, 8% of the cases resulted in malposition and dislocation of the distal catheter; therefore, the authors together with personnel from the Department of General Surgery decided to utilize an interdisciplinary approach involving laparoscopy-guided implantation of the catheter. Between October 2001 and January 2005, 202 ventriculoperitoneal shunt placement procedures were conducted in adult patients for hydrocephalus of various origins.
In 152 patients, laparoscopy-guided implantation of the distal catheter was performed. In all except one of these patients, implantation was successful. Laparoscopy and the cranial part of the surgery were performed simultaneously. There was an 8% rate of malposition of the distal catheter in the nonlaparoscopy group. In contrast, there was no dislocation or malposition of the distal catheter in the laparoscopy group. Two cases (1.3%) of shunt infection occurred in the laparoscopy group.
Conclusions. Laparoscopic implantation of a distal catheter is a simple, minimally invasive, and easy procedure to perform and allows exact localization of the peritoneal catheter and confirmation of its patency.
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V vilinear paraumbilical 10-mm incision was made. The peritoneum was visualized and punctured directly with a Veress needle. Through this needle, pneumoperitoneum was created up to 30 to 40 mm Hg. Next, the blunt trocar was introduced into the peritoneal cavity. A 10-mm videoscope (laparoscope; Karl Storz GmbH, Tuttlingen, Germany) was introduced. The anterior abdominal wall was closely inspected for adhesions and to choose the entry point for the peritoneal catheter; usually, the right hypochondrium was chosen. Under direct vision, the peritoneum was punctured with a peel-off needle from the kit usually used for a suprapubic cystostomy. The catheter was introduced through the needle into the peritoneal cavity. The needle was sectioned and removed, and the exact position of the distal catheter as well as its patency was verified ( Figs. 1 and 2 ). The two small incisions were closed with intracutaneous absorbable stitches. The operation was performed by an interdisciplinary team. The duration of the whole operation varied from 35 to 130 minutes, although the mean operation time was 65 minutes. The laparoscopic part of the operation was performed by the general surgeon at the same time that the cranial part of the procedure was conducted by the neurosurgeon.
Results
Implantation of the distal catheter was successful in all but one patient, a woman with massive intraperitoneal metastasis of hypernephroma; conventional laparotomy was needed for exact implantation of the distal catheter in this woman. Overall, there were three cases (2%) of shunt infection. The incidence of shunt infection in the last 50 patients treated before we introduced laparoscopy into the shunt placement procedure was 2%. There was no dislocation or malposition of the distal catheter in any case in the laparoscopy group (Table 3) .
Discussion
One third of all shunt failures are thought to be due to malfunction of the distal catheter, which may be caused by A. Bani, et al. dislocation, migration into the anterior abdominal wall, or obstruction. 2, 12 In three patients in the nonlaparoscopic group in the present study, the peritoneal catheter became dislocated and migrated into the anterior abdominal wall a few weeks after the catheter had been properly implanted during the primary shunt operation. This outcome had nothing to do with the length of the catheter and instead was attributable to the extreme obesity of all three patients. Therefore, the problem of extreme obesity and difficulty inserting the distal catheter has been completely resolved in the laparoscopy group.
Many minimally invasive techniques for the implantation of a peritoneal catheter in the treatment of hydrocephalus have been described 1, 3, 4, [9] [10] [11] 14, 15 and used more and more in the past 10 years to reduce operative trauma and to allow exact intraperitoneal localization of the catheter. The ideal implantation method involves minimal trauma, no postoperative ileus or late intraabdominal adhesions, and no difficulties during catheter insertion even in cases of peritoneal adhesions from a previous operation. The laparoscopic method fulfils all these criteria. Although infection was not more associated with the laparoscopic group compared with the nonlaparoscopic group, the presence of two teams during the surgery is theoretically associated with increased shunt infection. 7 There was a relatively large fluctuation in the duration of the operation in the laparoscopy group-from 35 to 130 minutes-and this was retrospectively seen as a result of the fact that the general surgeon was not always available for the impromptu implantation of the peritoneal catheter. We look forward to shortening the duration of surgery. In the future, we hope that the neurosurgeon will be able to perform the laparoscopy, which was possible in the last six cases in the present study. Because the abdominal wall is minimally incised, its closure is usually possible with a single stitch or even fibrin glue, thus minimizing postoperative pain. Furthermore, the cosmetic results are excellent. There is also no risk of incisional hernia with the laparoscopic technique.
Conclusions
Laparoscopic implantation of a distal catheter is a simple, minimally invasive, and easy procedure to perform and allows exact localization of the peritoneal catheter and confirmation of its patency. It is especially indicated in cases in which a laparotomy has been previously performed, because adhesions and distorted anatomy could make catheter implantation difficult. Note, however, that even patients who have not undergone a previous surgery may profit from this procedure, especially in terms of the cosmetic results.
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